SUMMARY The association ofreading disability with perceptuomotor problems has had a chequered history. This study examines the relationship between a new test of ocular dominance and reading and spelling ability in a group of 298 schoolchildren. Similar rates for unstable ocular dominance were found for poor readers as in comparable studies. The rates of unstable ocular dominance did not differ between the 'dyslexics' and the controls. These findings in a blind study question the role of this test as a diagnosis of 'dyslexia.'
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A number of studies of children with reading disabilities have suggested that they suffer from a perceptuomotor problem. In particular an association has been claimed between difficulties in sequential eye movements while following a series of light emitting diodes and reading disability.' 2 More recently, however, a number of studies have failed to support the original contentions.34 Furthermore there is some suggestion that the ability to track sequentially displayed lights is dependent on reading skill and the direction in which text has been read. 5 The association of reading disability and a failure to establish a dominant eye has had a chequered history. Benton and his colleagues claimed to have found support for an association between unfixed ocular dominance and reading disability, but withdrew their claims in the light of contradictory research and their failure to show an association between improvement in reading and the development of dominance following eye occlusion.' More recently Stein and Fowler have reported an association between a new test of ocular dominance and reading disability which they suggest may account for the erratic eye movements some studies have found with 'dyslexics."' They argue that 'dyslexia' may be associated with a failure to establish ocular dominance because it may lead to 'confusion about precisely where words and letters are positioned on a page.' These authors examined in detail 80 children who had been referred with reading problems to the The study reported in this paper re-examines the association between the test of ocular dominance used by Stein and Fowler and reading ability in schoolchildren where detailed information of the child's reading, spelling, and intellectual abilities were also gathered. The definition of 'dyslexia' is complicated, and we have followed Stein and Fowler in specifying reading and spelling ability in relation to chronological age. The group considered to be dyslexic are those who produce a reading or spelling performance at least 18 months behind their chronological age. In addition, in this study the measures of ocular dominance were all conducted in the absence of the examiner's (RH) having any knowledge of the child's reading or intellectual abilities.
Subjects and methods
The subjects consisted of 298 children aged 7-11 from various schools selected to participate in a larger study of reading. None of the children had been referred to any clinic for reading difficulties and 228 none had any gross neurological defecit. The information gathered on each child consisted of a full intellectual assessment (WISC) and three reading tests to examine three levels of reading skill. The Schonell graded word spelling test was used to assess the ability to spell to dictation. The Schonell graded word reading test was used to examine the child's ability to read single words in isolation, and the Neale test provided a measure of accuracy in reading prose passages. Each of these tests yields a score which is then converted into a reading or spelling age. As is common in studies of 'dyslexia', no child was selected who had either a verbal or performance IQ of less than 90.
These tests were all conducted by a psychologist.
DUNLOP TEST
The test of ocular dominance used in this study was identical to that used by Stein and Fowler. This involves the child viewing two macular fusion slides through a synoptophore. The slide viewed by the right eye has a house with a small tree to the left of the front door, while in that viewed by the left eye a large tree appeared to the right of the door of the house. The trees were thus initially projected to the nasal retina of each eye. The subject adjusted a knob until the two slides were found to fuse. The subject then perceived a house with a small tree to the left (viewed by the right eye) and a large tree to the right of the door (viewed by the left eye). The tubes of the synoptophore were then separated and the subject's eyes diverged to retain fusion. The relationship of the trees to the house remained constant in each slide, but the subject gained a strong impression that one of the trees had moved. This test enables the eye whose ocular motor and retinal signals are associated to be identified and thus the dominant eye to be distinguished. In order to prevent the child from adopting a guessing strategy the slides were changed throughout the test. To ensure that a comparison would be possible with the other data relating this test to reading, the orthoptist conducting the examination was trained by Stein and Fowler. The test was repeated 10 times, and the convention of scoring adopted by Stein and Fowler and followed in this paper is that if the dominant eye is located on the same side on eight or more occasions then the child is considered to have a fixed dominant eye. With scores of less than eight the child is considered to have unstable or unfixed dominance. . This finding is consistent with other assessments of sensory dominance and, in fact, sighting preference/dominance.'0 2. Eye dominance and spelling ability. It may be expected that spelling ability, with its requirement to resolve small spatial positions, would be the most sensitive reading index of any problems of ocular dominance.'0 The results shown in Figure 1 indicate the percentage of children with fixed and unfixed ocular dominance at various levels of spelling ability. Those with a spelling age of 18 months or more behind their chronological age would be classed as having specific spelling difficulties and would be expected to indicate a significantly smaller proportion of individuals with fixed ocular dominance. In contrast those whose spelling is advanced significantly above their chronological age would be expected to have a greater proportion of fixed dominance. Although the trend in these findings was in the direction predicted, the differences between groups was small and did not reach significance (X2=2974; 3 df; p>O-05). It is also worth noting that 37% of children with excellent spelling failed to show fixed ocular dominance.
The difference between the fixed and unfixed groups at each of the levels of spelling performance relative to chronological age displayed in Figure 1 were further examined by means of t tests. The groups were compared on verbal IQ, performance IQ, and age. The t tests failed to show any differences between the fixed and unfixed groups on either IQ measure. With the exception of one group, all the comparisons on age failed to indicate any significant differences. The exception was with the group whose spelling ability was 18 months ahead of their chrono- Figure 2 . They fail to show any association between ocular dominance and difficulties in reading single words (X2=1-75; df 3; p>OO5).
Further analysis of the fixed and unfixed groups at each of the levels of performance of single word reading shown in Figure 2 failed to indicate any differences between their verbal IQ, performance IQ, and age. Percentage 4. Eye dominance and reading prose passages. The analysis of the data from reading prose passages is shown in Figure 3 . This analysis failed to show any significant association between reading prose passages and ocular dominance (x2=O-99; df 3; p>O-05). 51% of the poor readers on this test failed to indicate fixed ocular dominance, while 44% of those who performed excellently on this test also indicated a lack of fixed ocular dominance.
The verbal IQ, performance IQ, and age of the fixed and unfixed ocular dominance groups were compared at each of the levels of reading prose passages relative to chronological age. With one exception these analyses failed to indicate any significant difference between these groups on these variables. The group who had unfixed ocular dominance and were 18 months behind their chronological age on the Neale test had a significantly higher performance IQ than those at the same level of reading performance with fixed ocular dominance. 
Discussion
The above data fail to confirm any association between this test of ocular dominance and spelling, formance on any of the other measures. In Stein and Fowler's study the 'dyslexic' children had been referred to a reading clinic and/or the ophthalmology department for reading problems. The 'normal' readers were selected from schools and matched to a subgroup of the 'dyslexics.' It appears that the testing was performed on different occasions and thus it is unlikely that it was performed blind.
In the present study the subjects were all selected from normal schools and the 'dyslexic' group was not restricted to those referred for either assessment or treatment. This difference does not appear to have significantly influenced the results, as in both studies the percentage of 'dyslexics' with unstable ocular dominance remained approximately the same.
